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INTRODUCTION
Deathis inevitable.However,effortshavealwaysbeenmadeto delayit. Due
to the advancementin medicalscience,the developedcountrieshavesucceededin
achievinga considerableincreasein thelife expectancyof the people.On theother
hand,the developingcountriesarestrivinghard to follow the sametrend,but with
lessersuccess.
Constrainedby limited resources,health plannershavebeen compelledto
setprioritiestowardstheeliminationof widespreadfataldiseases.Thecausespecific
deathrates can provide a measureof the most widely prevalentdiseasesin the
region. An ageandcausespecificdeathrate,would givea morerefinedmeasureof
the same. However,in orderto measurethe gainin life expectancyby elimination
of specificcausesof death,theuseof thelifetabletechniquewouldbeanappropriate
one. For example,if 'Malaria'is the largestkiller in a region,the applicationof this
techniquecould provideus with addedyearsof life resultingfrom the elimination
of Malaria. The presentstudyis an attemptto examinethegainsin life expectancy
atbirthaswellasfor otherbroadagegroupsby eliminatingspecifiedcausesof death.
DATA AND THEIR LIMITATION
The data for the presentanalysishavebeentakenfrom the 1984Pakistan
DemographicSurvey(PDS) report (Governmentof Pakistan,1987). The survey
wascarriedout by the FederalBureauof Statistics(FBS) at thenationallevelcover-
ing 21965 householdscomprisingof 141849householdmembers. The ageand
*The authorsareResearchDemographerandStaffEconomistrespectively,at thePakistan
Instituteof DevelopmentEconomics.They are gratefulto Mr MohammadAfzal, Chiefof Re-
search(Demography)for hisconstantencouragementandguidanceduringthepreparationof this
paper.They areindebtedto Dr Mohammadlrfan,Chiefof Re~earch(Economics)for hisuseful
suggestionsandcomments.Their thanksandgratitudearedueto Dr A. S.Nasir,a retiredWHO
Advisorfor his help andguidancein identifyingvariousgroupsof diseasesaccordingto their
etiologicalsimilarity. This paperis an abridgedversionof the one readat the Fifth Annual
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cause-wisemortalitydataatnationallevelin thissurvey,is apioneerattempt.The
absenceof anyothercomparabledatamakesit difficulttocommentonthecredibil-
ity of thisdata. Inaccuratediagnosisof thediseaseascauseof deathmayoccuras
Padley(1959)notedin SriLankawhereprolongedfevercouldbediagnosedwrongly
astyphoidor pyrexiaof unknownorigin.Yetourdataseemtobefairlyreliableas
theproportionof ill-definedandunknowncausesof deathisconsiderablylow.
Aspointedoutby ZakiandZaki(1981),thequalityof reporting,particularly
thatof age,hasbeenfoundto beinaccuratein Pakistan.Butdespitethisfact,we
maintaintheoriginalityof thedataanddo not applya graduatingor smoothing
technique.Thisisbecauseourpurposeisto demonstrateherespectivegainin life
expectancyby eliminationof variouscausesof deathratherthanto determinethe
levelsof lifeexpectancy.
It would havebeenall the moreappropriateto estimategainsin life
expectancysex-wiseasmanycausesofdeatharecloselycorrelatedtoit. Wehowever,
restrictouranalysisto bothsexescombinedasdatabreakdownbysexarenotavail-
able. A studybasedonthe1971PopulationGrowthSurvey(PGS)indicatesurban-
ruraldifferentialsin causespecificdeathratesin Pakistan(Irfan,1986). Non-
availabiltyof thedataby urbanandruralbreakdowndonotpermitustocarryout
suchananalysishere.' Thelistof 50causesof deathasreportedin the1984PDS
areclassifiedinto11broadgroupsaccordingtotheiretiologicalsimilarity.
METHODOLOGY
Themethodologyfor theconstructionof 'regularlifetable'(allcausescom-
bined)and'causeof deathdeletedtables'havebeenadoptedfromPrestonetal.
(I972). ThenMxvalueswereprovidedasinput.2ThenMxvaluesfor 'regularlife
table'and'causeofdeathdeletedtables'wereestimatedbythefollowingformula:
nMx =ASMR(i)=~.!..for(all causescombined)
andnMx(c)=ASMR(i.Cj)=D~ g~)for(causesofdeathdeletedtables)
where ASMR(i) =Age-specificMortalityRateof ith agegroup
Di =Numberofdeathsof i -thagegroup
'Wehopeto furtherextendthisanalysissex-wiseandfor urban-ruralareasassoonasthe
PDS datatapeis availableto PIDE.
2 In theanalysis,iqo (probabilityof deathat agelessthanoneyear)hasbeenreplacedby
Infant Mortality Rate (IMR).
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Pi = Popul~tionof ith agegroup.
andASMR(i. q) = Age-specificMortalityrateof ith agegroupwhenjth cause
of deathiseliminatedfromcausesof death.
D (i. q) = Numberof deathsof ith a.segroupwhenjth causeof death
iseliminatedfromcausesof death.
P (i) = Populationof ithagegroup.
For theagegroupsunderoneyearand1-4years,CoaleandDemeny(I 966)
separationfactorsfor SouthModelLife Tableswereused.3Theseparationfactors
forallhigheragegroupsistakenas2.5.
To estimatethegainsin lifeexpectanciesby eliminatingeachgroupofdeath-
causingdiseaseswehaveconstructedin all twelvelife tables- onefor allcauses
combinedandothersaftereliminatingspecificgroupsof death-causingdiseases.
The'causeof deathdeletedtables'havebeenconstructedontheassumptionthat
causesof deatharemutuallyexclusive.Thegainsin theexpectationof liferesulting
dueto theeliminationof specificgroupsof death-causingdiseaseswillbeestimated
by thedifferencein lifeexpectanciesbetween'regularlifetable'(allcausescombin-
ed)and'causeof deathdeletedtables'.In mathematicalnotation:
~ E (i) = E (i. q) - E(i)
where E (i) = Lifeexpectancyforith agegroupgivenallthecausesofdeath.
E (i. q) = Life expectancyfor ith agegroupwhenjth causeof deathis
deletedfromcausesofdeath.
In orderto measurethe impactof specified eath-causingdiseaseson the
workingagepopulation,wehaveto estimatethegainsin theexpectanciesof life
of populationin theproductiveyearsthatis,populationbetween10-64years.The
addedyearsof life for thispopulationhavebeenestimatedbythedifferenceofthe
quantity(TlO - T60)jQIOintheregularlifetablea!ldcauseofdeathdeletedtables,
whereTx is thepersonyearslivedby hypotheticallife tablecohortaboveagex
andQIOisthenumberofsurvivorstoage10inhypotheticallifetablecohort.
RESULTS
Table1showsthegainin lifeexpectanciesatbirthandatworkingages,after
3 In an exerciseof comparingsurvivalratios,thesurvivalratiosof SouthModelLife Tables
werefoundto beclosesto our ratios.
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eliminatingspecificcausesof deathinPakistan.Accordingto thistable,themaxi-
mumnumber(3.88years)wouldbeaddedtothelifeexpectancyatbirthif 'Malaria'
wereeliminatedasacauseofdeath.Thisisfollowedby2.72yearsbyeliminationof
'Tuberculosis'allforms,2.35yearsby 'childrendiseases',1.99yearsaftereliminating
'Miscellaneousdi eases'.Eliminationof 'water-bornediseases'wouldadd1.91years.
Eliminationof 'otherinfectiveandparasiticdiseases'andthediseasesof the'circul-
atorysystem'wouldadd1.83and1.29yearsrespectively.
Accidentsparticularlythosecausedbyautomobilies,haveostensiblyresultedin
a largenumberof deaths,yet ourdatadonotindicateso:Only0.84yearsof life
wouldbe addedto thelife expectancyat birth if therewereno deathsdueto
accidents.Neoplasmis anotherfataldiseasepresumedto beconsiderablyprevalent
in Pakistan.Buteliminationof thisdiseasealsoshowsa gainof only0.42years
inlifeexpectancy.
Thenatureof widespreaddiseasesfoundin developedregionsaretodifferent
thosefoundin underdevelopedregions.For example,in theUnitedStates,the
greatestgain(13yearsformalesand17yearsforfemalesin 1964)inlifeexpectancy
wouldresultfromtheeliminationof 'circulaturysystem'diseases(Prestonetal.,
1972). Thesamepatternwasobservedin mostof thedevelopedcountrieswhere
largegains(inyears)in lifeexpectancycouldbedueto theeliminationofthesame
disease.In contrast,the eliminationof 'circulatorysystem'diseasesin Pakistan
wouldshowagainofonly1.29years(TableI).
In mostof the developedworld,the prevalenceof 'infectiveandparasitic
diseases'is solow thateliminationof thesecontributesto anegligiblegainin life
expectancy.For example,in theUnitedStatesonly0.1yearwouldbeaddedtothe
lifeof bothmalesandfemalesif 'infectiveandparasiticdiseases'wereeliminated.
(prestonetal. 1972).Butin PakistanthisgroupwhichincludesMalariandTuber-
culosisaswell,wouldresultin thegreatestgainin life expectancy,if eliminated.
Anotherstudybasedon 165populationsshowedamarkedifferenceinaddedyears
of life accruedto theeliminationof certaindiseasessuchasinfectiveandparasitic
diseases,Neoplasm,Cardio-VasculardiseasesandDiarrhoaeldiseasesbetweenhigh
andlowmortalitypopulations(Preston1976).
As alreadymentioned,the groupof 'Miscellaneousdiseases'if eliminated
wouldbr'ngabouta considerablegainin lifeexpectancy.Thisgroupincludesthe
largestnumberof diseases;eachoneof themnot veryimportantby itselfbut
collectivelymakinga significantgain. Only'Allergicdisorders'wasrelativelycon-
spicuouscausingroughly30percentofthetotaldeathsinthisgroup.
Theworkingagegroupis scarcelyinfluencedby mostof thesediseases.The
cardio-vasculardiseasesareperceivedtobeconsiderablyfatalbetween40-50yearsof
agein developingcountries.A studybasedonhospitaldatainPakistanalsodepicts
thesametrend(lrfan1986). Howeverourdatadonotshowmuchchangein life
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expectancyof the workingpopulation,thatis 10-64yearsby eliminatingthese
diseases,includingcardio-vasculardiseases.As a matterof fact,thispatternof
mortalityis in accordancewitha U-shapedmortalitycurve,typicalofahighmortal-
ity population,wheredeathratesarehighatinfancyandearlychildhood,dropto
aminimumataboutages10-14,remainingmoreorlessflatatages20-24,andthen
risinggraduallytoamaximumatveryadvancedages.
Zaki,K. P., andM. J. A. Zaki(1981).A ComparativeStudyof AgeReportingin
SelectedCensusesand Surveysin Pakistan.Islamabad:PakistanInstituteof
DevelopmentEconomics.(ResearchReportsSeriesNo.130)
CONCLUSION
Pakistanpresentsa mortalitypatterntypicalof a highmortalitypopulation
wherechildren'sdiseases,infectiveandparasiticandwater-bornediseasesarewide-
spread.Eliminationof thesecouldraisetheaveragel ngthof life considerably.In
developedcountries,thehealthplanners,by adoptingpreventivehealthmeasures
againsthesediseasesandby providinganoverallimprovedenvironmentwereable
to controlthesediseasesto a considerableextent.Lately,thehealthplannersin
Pakistanseemtohaverealisedtheimportanceof preventivemeasures.Thevaccina-
tion campaignagainstinfantsandchildren'sdiseaseshasbeenintroducedcountry-
wide. However,a lot moreremainstobedonefor thecontainingof infectiveand
parasiticdiseasesincludingMalariandTuberculosis.
Diffusionof properhealtheducationhighlightingthe riskof smokingand
intakeof properdietcanreducetheriskof deathdueto diseasesofthecirculatory
system- anotherleadingcauseof deathin Pakistan.Moreover,anoverallimprove-
mentin theenvironmentbyincreasingthesupplyof potabledrinkingwater,better
sewerageandothersanitaryfacilitieswouldprovidemanyaddedyearsof lifetothe
populationatlarge.
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regroupingthe causesof death. The first threecausesseemto be more
appropriatein the presentcasebut if the databecomesavailableby sex
aswell asby rural/urbanareas,then the studycouldhavebeena major
breakthroughin thestudyof mortalityin Pakistan.
Commentson
"Gainsin Life Expectancyby Eliminationof
SpecifiedCausesof Deathin Pakistan"
The authorsdeservecongratulationsfor reallybringingto light a topic which
hasnot beentoucheduponasyetby thesocialscientists.Studieson mortalityneed
furtherresearchasthis subjecthasbeenreallyneglectedin the pastmainlybecause
the majoraim of the governmenthasbeento influencea declinein fertility. It is
howeverassumedthatmortalitycontinuesto declinejust becauseof theimpactof
healthandothersocio-economicdevelopmentprogrammes.
This is the first everattempto constructlife tablesbasedon causesof deaths.
life Tablesare constructedby eliminatingdeathsby specifiedcausesandshowing
gainsin life expectanciesdueto theseeliminations.The commentson thecontents
of thepaperaregivenasunder:
M.NaseemIqbalFarooqui
(1) The data for the paper has been taken from the 1984 Pakistan
DemographicSurvey. The 1984PDS Reportdoesnot givethe required
data by ageand causeof death. However,if the authorshavebeen
successfulin gettingthe relevantdata,thenit is not clearas to whether
this is basedon weightedfiguresor samplefigures. In casesamplefigures
areused,thenit is doubtfulthat the resultsof the studywouldyieldthe
realpictureof thesituation. As far asthe sampleweightsareconcerned,
in the currentcasethesevaryby averywidemarginandhence,theaggre-
gationof samplefigurescarriesno meaning.
(2) Morbidity, mortalityand populationstatisticsare alwayssubjectto age
misreportingerrors. Any study which is basedon agesshould first
examinethe agemisreportingpatternand then shouldtry to adjustthe
dataaccordingly,if possible.
(3) Morbidity andmortalitydataarealwaysage-sexdependent,andtheyvary
betweensexesin urban,ruralareasandalsoacrosstheregions.Thisstudy
is basedsolelyon thecombineddataof the sexesandassuchis not likely
to yield a true pictureof the variabilityof expectationof life by sexes.
Morbidity and mortalityvary differentlyright from infancy till old age
for eachsex.
(4) In developingcountries,deathsare underenumeratedto a muchgreater
extentascomparedto births. Dr Irfanhasshownin his paperthatdeaths
in Pakistanareenumeratedto the extentof 70percent.Thispointneeds
to be taken careof in this study, andsomepart of adjustmentfactor
shouldbedevelopedto correctthemortalitydata.
(5) The authorshaveproducedelevenlife tablesby eliminatingelevencauses.
It would havebeenappropriateif fewerlife tablesweredevelopedthrough
NIPS,
Islamabad
